Unique patterns of glycosylation in immunoglobulin subclass G4-related disease and primary sclerosing cholangitis.
Immunoglobulin subclass G4-related disease (IgG4-RD) is characterized by an abundance of IgG4 antibodies in the serum and tissue. Glycosylation status of antibodies can impact on immune effector functions and disease pathophysiology. We sought to establish glycosylation patterns in a prospective cohort of patients with IgG4-RD and the relationship with disease activity and response to treatment. We assessed IgG Fc-tail and Fab-arm glycosylation status in patients with IgG4-RD (n = 22), disease controls with primary sclerosing cholangitis (PSC) (n = 22), and healthy controls (n = 22). Serum IgG and subclasses were quantified using ELISA. Fc and Fab glycosylation were analyzed by mass spectrometry and lectin affinity chromatography, respectively. Disease activity, organ damage, and response to treatment were assessed using the IgG4 Responder Index. Immunoglobulin G Fab sialylation was increased in IgG4-RD compared with PSC and healthy control (P = 0.01), with a preferential increase in IgG4-specific Fab sialylation, which was independent of IgG4 Fab-arm exchange. There was a reduction in IgG1-specific Fc bisection and hybrid structures in IgG4-RD (P < 0.01), which recovered upon steroid treatment and correlated with disease activity. Overall, IgG Fc galactosylation was reduced in both IgG4-RD and PSC (P < 0.01), with a preferential reduction in IgG1-specific sialylation and enhancement of IgG4-specific bisection in PSC. IgG4 fucosylation and IgG1/2/3 hybrid structures negatively correlated with complement C3 and C4 levels in IgG4-RD (P < 0.01), but not PSC. We report the first study showing unique antibody glycosylation status in a prospective cohort of IgG4-RD and PSC patients, which may determine modulation of the immune system and contribute to disease pathophysiology.